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Activitiesin and of afree society are either regulated or unregulated. Activitiesin totditarian
societies are dl regulated. 1t is, therefore, fundamenta to a free society to not only have both regulated
and unregulated activities, but to ensure that regulated activities are beneficia to society, and that they
change, as needed by society.

Regulation isatool of society to frame what society needs, in an orderly, equitable and fair manner.
| believe that the role of regulation isto provide a meaningful and useful framework for the protection
of rights and the discharge of responsibilitiesin the areas of hedlth, safety and the environment.
Regulation isto be done only for the people, with their best interests as their essentia objective; it isto
be done for the common good, with full consderation of the nationd interest.

Regulation does not make you safe; the safe execution of the regulated activity does.

Good regulation provides for the proper exercise of democratic and free market processesto
enhance the common good. It is established to provide aframework that alows for the conduct of
individud, indudrid, commercid, financid, and other activities. Although dl regulations restrict,
regulation should not deter beneficid activities, but frame them and guide them. Regulation must be
dynamic and keep pace with the technology it regulates. Thus, the minima amount of regulation that
achieves what society needsis best for our society.

Science, engineering and technology are mostly “freg’ until they become part of aregulated activity.
| am not going to discuss these interfaces per se, so let me jump directly to nuclear technology and



regulation. It is more than obvious that regulation, or overregulation, had a deleterious effect on the
development of nuclear technology. It isnot so obvious that a static nuclear technology had the same
effect on regulation. Thisimpasse, probably could not have been helped prior to the present, eventudly,
but not without pain, the technology and the regulations wiggled its way to the presently high
performance and high level of safety of existing nuclear power plants. But they both stagnated over the
most rgpid pace of technologica improvementsin the history of mankind. A bit of history would help
to emphasize these points.

S the core of nuclear reactor technology is about 40 years old
S the core of nuclear reactor regulation is about 30 years old
S the technology is defined by a docketed design basis, which lasts the plant lifetime, amended

dightly by 50.59 changes and a bit more by license amendments

For example, the key reactor safety criteriaand regulations, like 10 CFR 50 Appendices A and B,
ECCS criteria, etc. are 30 years old and have stood the test of time.

Surprisingly -or perhaps not surprisingly- the industry performance gains from 1985 to 1996 were
achieved without technologica or regulatory breskthroughs, but by steady, systematic improvements.
The overdl performance gains, including improved economics, then enabled the industry to make mgjor
commitments for Sabilization and prosperity, like license renewa, power uprates, and technologica
improvements, but dl of them still bounded by the traditional design basis and accident criteria, and dl
they entail. The safety performance then enabled mgor regulatory improvements, like the revised
50.59, the revised Maintenance Rule, Reg. Guide 1.174, and the Reactor Oversight Process. | might
add that there is one proven technologica fact whose significance probably has not been well
understood or well utilized: leak-before-break, but that isthe topic of a future speech.

The S curves of nuclear power plant performance have turned for the better and are now
gpproaching asymptotes. For example, capacity factors are in the 90 percent range (see attached figure),
and safety indicators are gpproaching limits of performance. The SYSTEM haslearned. The only way
to get out of asymptotic behavior, i.e., to improve performance, is to change either the equations or the
condantsin the equations. No smdl fiddling with parameters will affect an asymptatic curve. What
this nation needs now isanew system of equations to improve the safety and overdl performance of
nuclear power, to better serve the people in improving energy independence, the economy and the
environment. We are expecting new reactors and we cannot afford to wait another 20 years to have
“learned systems.”  Thus the interaction between the technology and the regulations must advance hand-
in-hand, that is, in an in-phase manner.

There are afew lessonsin the last 30 years that should not be lost to those seeking to reduce to
practice what has been learned. Oneisvery gpparent to me: nuclear technology and its regulatory
framework must be in-phase, compatible and predictable.

It is obvious that the development and sustainability of nuclear power requires careful atention to
political, economical, technologica and regulatory factors, so that society can benefit the most. Since
the “engineering” of dl of these is beyond aregulator’ s scope of activities, | am going to concentrate on
one point: the need to have in-phase, compatible and predictable technology and regulation. Let me up
the ante: the need isto achieve and maintain state-of-the-art technology and regulation, with a built-in
cgpability to upgrade both by quantifiable discrete steps, without significant lag by the regulator, so the
next improved state-of-the-art technology and regulatory framework levels can be reached effectively
and efficiently.



Why is there a need to have a built-in capability to upgrade technology and regulationsin discrete
seps? Competition over long periods of time coupled with the need for top notch safety performance!
One fact has unfolded recently in the US to add to the sage: most existing nuclear power plantsin the
US are expected to operate for 60 years, an eternity in the on-going technological revolution. And new
nuclear power plants might be designed and constructed for even longer periods of time.

There are many other reasons, some quite technical. For example, the Large Break LOCA isno
longer useful as the dominant accident sequence, and neither conventional defense-in-depth nor the
design basis have dlowed for significant technologica and regulatory innovation.

Doesit make sense to operate in 2002 with technologica and regulatory constraints 30 or 40 years
old? Of course not; no matter how consarvative you are - | am particularly conservative mysdlf. Itis
not good regulatory policy - nor isit good business - to ignore the new goods or not to discard the not so
good old ones.

| say it will make even more sense to think of new deployable nuclear technologies and their
regulatory framework in non-rigid design basis terms, but as time-dependent upgradable systems ---
both hardware, software and management systems --- that are safer, better, more reliable and more
economica for the country and its people. | believe that there isaneed for dynamically, strongly
coupled technological and regulatory systems, that can stand the test of time because they change with
time, and they are developed in-phase, usng Smilar wavdlengths. Some might question the need for
independence. | maintain that the independence of aregulator is exercised a decision-making time and
suffers not from a proactive regulatory development that is technology-based nor from strong
interaction with the industry and other stakeholders.

My friends, that is why | advocate risk-informed and performance-based regulation for nuclear
power . Thereisredly no dternative. A risk-informed, and performance-based regime is more
quantifiable and more amenable to change as scientific knowledge, engineering, technologica and
regulatory know-how increase. By defining integrd safety enve opes we alow the technology and the
regulation to achieve better performance as the systems learn and improve. It istime to think and
eventualy implement regulatory policies that are as dynamic as the country needs, policies that do not
hamper or delay, but serve the people, based on reasonable assurance of protection of public hedth and
safety. Thekey isthat reasonable isnot a stagnant criterion but one that is dynamic and quantifigble.
And therein lies the challenge, to solve the coupled technologica and regulatory equations
smultaneoudy, while maintaining independent regulatory decison- making conducive to reasongble
protection.

We have experienced what happens when regulation isimposed after the fact on atechnology being
deployed. It was not possible to do it any other way thirty years ago. But it is now possible to jointly
develop nuclear technology and its regulatory framework. Thereis reevant and extremdy vauable
experience that has been gained from the Advanced Reactors certification program. This program
dlows for the resolution of substantive technologica and regulatory issues during pre-gpplication and
gpplication process. It produced better reactors with minimal patchwork requirements. This experience
isthe right stepping stone for anew way of doing things.

And, | strongly believe that anew way isneeded. The current state of regulation may be acceptable
for plants operating today; however, atotaly new and complete risk-informed and performance-based
regulatory regimeis needed now to address the possible deployment of new reactorsin the USA, if we
are to achieve comparable levels of safety and performance, or better, without waiting 20 yearsto get to



that asymptotic portion of the curve. | applaud the Department of Energy initiative to work in
partnership with the NRC and industry to develop arequisite and innovative regulatory framework,
serving safety and reliability. But it istime to be bold and ask what more can we do for our country ...
what more can we do for our country; to alow technologica and regulatory innovation to be inserted, as
needed, at the beginning, the middle or the end of the process, whether designing, building or operating.
The tools exigt, they are not perfect but they are quite good.



